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FIELD: expanding shaped tubes devices such as shut-off gates, stem suspension devices, filters 
mounted In well. SUBSTANCE: expander comprises body 1 with central duct 4 having union 5 in its 
lower portion. Three rolling members are mounted with supporting units 8, 9 in recesses 6. 7 of 
body wall 1. Supporting unto 8 of two rolling members are mounted in the above mentioned recesses 
stationary; supporting unit 9 of rolling member 12 is mounted with possibility of radial extension 
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cylinders 13, 14. Cylinder 13 with larger diameter is sealed relative to body wall, while cylinder 
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duct 4 with hydraulic chamber 18, defined by walls of recess 7 and end surfaces of cylinders 13, 14 
of movable supporting unit 9. EFFECT: enhanced quality and reliability of mounting shaped-tube 
devices, enhanced serviceability of expander, broadened range of working diameter. 2 cl. 4 dwg 
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(54) BAJlblJOBKA JJJIH PA3BAJ1 bt^OBblB AHMH YCTPOMCTB M3 nPOMUlbHUX TPYB 
(57) Abstract: 

McnoJit>30BaHne: pa3BajrbnpBfeiBaHHH yerpowcTB H3 rrpo^mibHbcc TpytS (nepeKpbmaTeneft, noRBecoK 

XBOCTOBH&OB, <J)iajib»TpoB h t.jj.). ycTaHaBJiMBaexa>ix b cKBa^KHHC CycqpcocTL. H3o6peTeHHH: BanbqpBKa 
coflepsirr Kopnyc (K) 1 c ueHTpanbHbiM KaHanoM 4 t b HHMHefi uacrw KOToporo ycraHOBJieH nrrynep 5. B 
creHKe K BbmonHeHbi yrvryoJieroiH 6h7,b Koropbrx c noMom wo onop 8 h 9 ycraHOBJieHbi Tpn Banbir/iomjoc 
aneMeera (B3). IlpiweM onopw 8 fleyx B3 ycraHOBneHbi b yrnyoJiemwDC 6 K HenoflBUXHO, a onopa 9 B3 12 - c 
B03M0JRHocrbio pa^wanbHoro Bbi^DUffiCHHfli M3 yrvry6neHMH 7. rio^BiosnaH onopa D^moraiena b nnjje n,Byx 
dKcnenrrpiniHbix oTHOcMTe^ibHO ppyr flpyra ufsnmsppoB (U) 13 m 14. IlpHuexi U 13 c 6ojibinHM AuaMerpoM 
yruioTHeH oTHOCHTenbHo cTeHXM Kopnyca 1, a U 14 c MCHbuiMM jrnaMeTpow BbiCTynaer b ueHrparibnbiM 
KaHcui 4 K h HMeer KaHanbi, coo6maK>mjie meirrpanbHWH KaHan 4 c rusRpaBnmecKOik KaMepoM 18, 
o6pa30BaHHOft creHKaMH yrvryoVieHMH 7 h TopueBbiMH noBepxHOCTHMH U 13 m 14 noflHEDKHOft onopbi 9. Tanoe 
KOHcrpyKTHBHoe BbmojnieHHe BajibqpBKn o6ecnetmBaeT nejib - noBbimemie KaneCTBa h h3^cjkhoctw 
ycraHOBKH ycrpottcTB ira npocJjwjibHbix xpyS. a TaKwc noBbnncHHe p a6oTocnoco6nocTH caMoft BajibnpBKM m 
BooMOTKHocTb pacmHpeimn flnana30Ha pa6o*iero jrHawerpa. 1 3. n. $-Jibi. 4 hot. 



Description lOnncamie H3o6pcxcHa$i): 



M3o6pereHMe othochtch k oojiacrK oypemiH h KannranbHoro pcwoHxa ue^rwtdx h ra30Bbix ckmhh m 
npe^HaaHaMeHo, b wacxHocrw, f\nn paooanbUOBbiBaHUH ycrpoiicTB H3 npo^mibHiax Tpy6, ycTaHaanHBaeMbix 
b CKBawwrac npM roojininnf 30H ocjiOKHeHHW, B03HMKaiomiDc b npouecce 6ypemiH cKBamnH h npH 
BoccraHOBJieHMM repMenwHOcni oocaAHbtx kojiohh. 

H3BecTHa BanbupBKa jyin pa3Banu^0BbtBaunH ycrpoitcTB H3 npo$OTbHbix Tpy6, coAepffiaman Kopnyc, 
npHcnocoDJieHHbift abb coc^whchmh c kojiohhoh oypmibHbix Tpy6, c i^cHTparitiHiJM KanajioM w 
yrjiy6ncHiMMH b ctchkc, b Koropbix ycTanoBneHbi c noMomwo onop Tpw BanbuyioinMx ajieweirra. 

He^ocrraTKOM 3topo ycrpoMCTBa hbahctch to, hto BaJibuyioni.iie aneMeirrbi npa pa3BanbupBbU3aHHH rpy6bi 
noA fleiicTBHeM ynpyroro aneMeirra doctohhho HaxoAHTCH b oahom nonoraeHMn. TloyroMy npw 
Heooxo^HMOCTH cHM3WTb pa^iajibHbic Harpy3KH Ha npo$nnbHbrt nepeKpbiBarejib npH ero ycraHOBKe b 
CKBaaonie, iiarrpuMep, npH peMOHTC noBpemAeHHH o6ca^noli kojiohh bi b BHAe menesoH nqx{)opanHM, Raman 
BaJibiK>Bxa HenpMMeHMMa. nocKOJibxy H3-3a hcboomokhocth crauKemw panwajibHOH Harpy3KH Ha oocanHyw 
KOJioHiiy npoHcxonirr ee ^a/ibneiimec paopymeHHe. 

3a^awen n3o6peTeHHH HB/iHeTCH noBbraieHne Kauecroa h na^eKHocrM ycraHOBXH ycrpoiiCTBa H3 
npo^HjibHbix rpy6, ycraHaBJniBaeMbix b CKBaxMHe npw h30J1Hhhm 3oh ooiomhchmh, B03HMKax>nj>ix b 
npoaecce 6ypeHHH cKBaKHH, w npw BoocTaHOBneHHH r^pMeriraHocTH oocannbix kojiohh, a TaKxe noBbrnieHne 
Ha^emHOCTff w pa6orocnoco6HocTH BaribnoBKH h o6ecneMeime bosmojkhocth pacumpeHMH nwana30Ha 
paoonero nwaMCTpa 6e3 iomchchhh nnaMeTpa Kopnyca Aaimoro THnopa3MCpa cawoH BanbnpBiai. 

TexHM^ecKMH peayjibTax ppcrruraercsi reM, hto b BanbuoBKe n/in pa3BanbupBbiBaHHH ycTpoiicTB ra 
npo4>H7ibHt>tx Tpy6, conepraamed Kopnyc, npucnocooVieinibDX hjih coenioieHHi* c kojiohhoh 6ypiuibHbix Tpy6. c 
ueHTparibHWM KaHanou m yrny6neHMHMH b creHKe, b Koropbix ycraHOBJieHbi c noMonjbio onop rpn 
BanbuyioiHHX aneMeirra, onopa onHoro Baribqyioinero aneMeura ycraHOBJiena b yrnyfxrieHMH Kopnyca c 

B03MOJfcHOCTbK> paHHaJlbHOPO BbU^BlUKeHHH H3 HePO. PaOMajIbHO nOHHUKHan Onopa BbWBEEKHOrO 

Bajibnyiotuero oneMeHTa Morcer 6biTb Bbmonnena b BHj^e nnyx nnaMerpanbHO paaHOBemiKHX invnfHnpoB, 
3ECUfiHTpH«mbuc OTHOCMTertbHO ppyr npyra, npwMeM UHHHHnp onopbi c 6ojibmHM nnaMerpOM yruiorneii 
OTHOCMTCTTbHO Kopnyca h o6pa3yer co creHKaMH yrjiy6neHHH rHflpaamwecKyK) Kawepy, coo6n;eHHyio c ero 
ueHTpanbHbou KaHanoM. 

Ha 4>mt. 1 npeAcraaneH o6obcw bh^ Ba/ibupoKH; Ha 4>nr. 2 pa3pe3 A-A Ha ^wr. 1; Ha $nr\ 3 pa3pe3 B-B Ha 
<j>ht. 1; Ha ^ur. 4 oocanHan KojiOHHa c ycraHOBneHHbiM npo4>HJibHWM nepeKpbraaxeJieM c noMounjo 

OBHCblBaeMOM BaJIbUOBKH. 

BanbnoBxa njin pa3BanbupBbiBaHHH ycrpoMCTB ro npo$mibHbix Tpy6 coAeprorr Kopnyc 1 c pe3b6oii 2 n/in 
npMcoenMHeHMH ee k Konoinie 6ypHjibHbix Tpy6 3 m ijeHTpanMiuiM KanajroM 4, b mxneU uacrn Koroporo 
ycraHoaneH nrryuep 5. B creHKe Kopnyca 1 BbmojiHeHbi yrjiyDJieHMH 6m7,b kotopmx c noMonjbw onop 8h9 
ycraHOBHeHbi BanbiryionxHe aneMeHTbi 10, 11, 12. IlpiraeM onopbi 8 RByx Ba^bnyioinHx ajieMeHTOB 10 h 11 
ycraHOBJieHbi h yi-jryujieHHHX 6 HenoABiWKHO. a onopa 9 Banbuyion^ero aneweHTa 12 c B03MOJKHocTbio 
paniaajxbHoro BbiABHseHHH H3 yrnyoVieHHH 7. rioAHHKHaH onopa 9 eanbnywinero aneMeexa 12 BboionHeHa b 
raine Aey^ 3KcueMTpiiMHbix OTHOCHTenhHoro ppyr npyra hhjihhapob 13 h 14, HMeiomHX pa3Hbie niiaMeTpbi. 
rTpmew M MJiMHAP 13 c 6ojibnmM AKawerpoM ynjiOTHen ornocHTejibHO ctchkh Kopnyca 1 c noMomwo 
ynnoTHemtH 15, a ujvrmpp 14 c weHtnniM ^viaweTpoM Bbwrrynaer B ^cHTpajibHbiH Kanan 4 Kopnyca 1 Mcpea 
oTBepcTHc 16, BbmoroeHHoe b creHKe, h MMeer KaHanbi 17, coo6n^aioiHHe ueHrpajibHbrii KaHan 4 Kopnyca 1 c 
ranpaBTUfMecKOH Kawepow 18, o6pa30BaHHoif creHKaMH oTBepCTMH 16. yrnyOJieiniH 7 b KOpnyce 1 m 
TopqcBbOwOi noBepxHOCTHMM UHJiMHApoB 13 h 14 noABHWHou onopbi 9. 

Paoora BanbuPBKM iiohchhctch Ha npHMepe bocct ano ari enwH repMCTWMHOcrw oocanHoft KonomtbK npw 
o6pa30BaHMM b neii rpeu^raibi. 

B 3ohc 19 HapyraeHKH rcpMenrMHOcm o6canHOH Kanoimw 20 npennapirrenbHo ycraHaBmraaioT 
nepeKpbD3aTenb 21 W3 npo^natjitax rpy6. nyreM pacumpeBMH ero AaaneHMCM j&hakocth. 3arexi ua KonoHne 
6ypHjihHbix Tpy6 3 enyTpb nepcKpwBaTeJifl onycKaioT Ba/ibupBKy m epaiuenneM, c noAaueM bhm3 kojiohhw 
6ypmibm>ix rpy6 3, iiauMHaior paaBanbupBbiBarb npo<J)Hnhiibie rpy6bt nepeKpbiBarenH 21 c onHOBpeNieHHOM 
npoMWBKoft »WAKOCTbio. 3aKa*uiBaeMotf b Tpy6bi noA AanneHneM. flpw 3T0M, b u^eHTpaabHOM Kawane 4 
Kopnyca 1, 6jiaroA a P R HanwMHio mrynepa 5, RZBneme: jk^koctm B03pacraeT m. B03AeMCTByH Mepco 
OTBepcme 16 b creHKe Kopnyca 1 m Kaiiajibi 17 b UMHHHAPe 14 noABn>KH0M onopbi 9 ua TopqeBbie noBepxuocrw 
qmnniAPOD 13 m 14, BkARnvsraeT BanbuyioniHM ajreMeirr 12 ra yrjiy6neHHH 7 Kopnyca AO ynopa b creHKy 
nepeKpbiBarenn 21. OnHoupeMeHHo He BbtABtUKHbie Banbuyiou^ic 3/ieMeiin4 10 m 11 raK»e yraipaiorcH b 
CTCHKy nepeKpbiBarejiR. Aanee, BanbuyioiUMe aneMeHTbi noA pfiUcrreiAeu co3AaHHott paAwajibHoft Harpy3KM, 
npoKaThiBancb no BuyrpeinieH noBepxnocrit npo4>nnbHL>ix Tpy6, pasBanbi^oBUBaiOT hx m njiorHo 
nptmaTbioaioT k creimc oocaAHOii Kononnbi 20. Mpw noAXOAe k 30ne 19 HapymeHMH repMernHHOCTM oOcaAHOH 
KQjioHHbi 20 A^nncime npOMbiBOHiiow jkwakoctm cimwaJOT a° MKHMManbiioro, npH kotodom He nponcxoAwr 



BbtRBxcKerotft pa^Majrbno-no;;HM >Kn or\> Bajtujyscmxero ajieMeirra 12 H3 Kopnyca 1, u pa3BamaUOBWBaHHe 
npo^HnbHbix xpy6 ocpyv f\o o6pa3oeaimyi MMHMManb*ioro flHOMerpa ^eyim cMeHHhaui HesbiABm KHMMH 
BariMjyiom?iMM aneMetrraMM 10 w 11 u BbtABuraioiupucH aneMeuTOM 12. Korjja ou HaxoflHTCH b hcxo^hom, He 
BWflBHHyroM nanojKeHMH. flpw dtom pe3b6oebie coe^MHeHMH npo<J)MJibin>DC Tpy6 nepeKpw eaTe/itf 21 TaKKe 
pacmMpHJOTCH ao BHyTpeHHeno flwaMCTpa npo$nsibJibtx Tpy6. o6pa3yexioro npw hx pa3BanbH0BbiBaHsnf b 
30HC HapynieicHH, mto cHMHtaer no MHHHMa/ibHoif BerawMHbi naaneHMe Ha ereHKy o6canifOH kojiohhbi 20 b 
30HC 19 Hapymemw ee repMcrMMHOCTH. 

nocne npoxoxneimn ooiuj 19 HapyinemiH repMenMiocTH, rne onacHocrt pa3pymeHMH o6ca#H0H kojiohhhi 
OTcyTCTByer, bhobjd no^HMMaxrr Aaaneime npowMBOHHOH j&hrkocth h pa3Ba/ibnoBfoi Barae ncpcKpbiBaTcnH 
Be^yT no tcxhojiopkh, onucaHHOH Bbnne. 

flo oKOHMamm pa3BanbU0DbiDaiatH KOJioHHy 6ypwibHbix Tpy6 3 c eam^oeaoM nonHEMaioT H3 cKBasioibi. 
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Claims JOopwyna H3o6perenit5i|: 



1. BantuoBKa pjw pa3BajifenpBfaiBaHMfl ycrpofiCTB M3 npo$itribHb(x xpy6. coflepmamaH KOpnyc. 
npMcnocofineKHbiH ^nn coe^HHemiH c tconoHHOft 6ypnnbHt»ix Tpy6, c ueirrparibbKbiM RananoM it 
yrJiy6neHHHMM b Greene, b Koropbix ycrawoaneHbi c noMombio onop TpH DaJTbC^yioiniix aneMorra, 
orjnraaioinaficR tcm, uto onop a ojjhopo Banbuywmeno sjieMeura ycraHoaneHa b yrjiyfwieHraa Kopnyca c 
ao3M02KHocrbio paniiajiraoro BbijjHuraemiH H3 hcpo. 

2. Bajibi^oBKa no n. 1, otjihm aio inaHCH tcm, mto panManbHO nojjBJUKHan onopa BbB^BHXHoro Banbuyion^ejno 
aneMeura BbtnanHCHa b bhrc AByx jn*aMeTpanbHO pasHOBemmnx nnJiHHjnpoB, 3Kcr;eHTpiTqHbix oTHOcirrcnbHo 
flpyr npyra, npiwew qmim^p orropbi c 6ojibinnM ^waMerpoM ynnorHCH onrnocsrTCJibHo Kopnyca h o6pa3ycT co 
CTCHKaMM yrjiydneHHH b KOpnyce rHflpaamraecKyio KaMepy, coo6mennyio c cro r^eirrpa/ibHbiM KaHanoM. 



Drawing(s) [ilepraKMl: 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 1 3 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl., 4 dwgs 



Description: 



The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A- A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1. An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1, wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 
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Russian to English Patent Translations 



Kim Stewart 
TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
23rd day of January 2002. 



Signature, Notary Public 



s^ o^V My commission expires 03-22-2003 





Stamp, Notary Public 
Harris County 
Houston, TX 
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